
Proxy Gmup of Swen 
c. 4 Turner W ~ ~ C o m P a ~ i e s  

see page 2 for nom 

Based upon Historical and Praiected Gnrwth in ops, EPS. and BWSV I21 
B a r d  Upon an Bared "pa" Bared Upon an Baaed Upan an 

SpC4ClMlng Average of Closing Average of Clsing Avarage ol Closing 
Markel Pdces for Market PWS mr Market Prices for Market prices at 

Aerii 30,2W3 Last3 ManUta (31 Lasl I2 Months (31 Avernos 

7.2 % 
10.4 
9.7 
9,1 

t1.8 
11.2 
7.2 
9.5 % - 

9.6 X 
1.2 
9.7 

11.3 
12.4 
9.1 
8.6 

11.8 
10.6 
8,9 

t3,3 
9.6 
1.2 
9,s % - 

7.4 % 
10.6 
9.9 
9.2 

t1.9 
11.2 
7.5 

9.7 % - 
10.0 % 
7.4 
8.9 

12.3 
13.0 
9.2 
8.7 

11.9 
11.0 
9.0 

13.2 
8.7 
1.5 

10.2 % - 

7.5 % 
10.7 
10.0 
9.2 

12.0 
11.1 
1,l 
9,1 % - 

10.0 % 
7.5 

10.0 
12.1 
12.4 
9.2 
6.6 

t2,o 
11.3 
9.1 

12.0 
9.8 
1.7 

10.1 % - 

1.4 % 
10.8 
10.0 
9.0 

12.0 
10.9 
7.6 

9,7 % - 

10.1 % 
1.4 

10.0 
1t ,1  
11.1 
9.0 
8.3 
12.0 
11.2 
9.1 

t0.4 
9.8 
7.6 

9,a % - 

1.4 K 
10.6 
9.9 
9. 1 

11.9 
1 1 , l  
7.5 

9.6 96 
- - 

9 9  % 
1 4  
9 9  

1 1  7 
122 
9 1  
8 8  

I t 9  
110 
9 0  

12 2 
9 7  
7 5  
100 % - 



Prmy Gmup ofseven 
C. A Turner Water Comeanies 
American sates W m r  M. 
Artesian Resources Corp. 
Califomla W m r  Sewioe Qrwp 
Middlesex Watw Company 
Phlladalphir Suburban Ccrp. 
Southmsl Water Company 
Y o h  Watercompany 
Average 

Proxy QraupdThirtaen MilliesSsIBCfBd 
on me Basis d L~IB Relalb Distance 
AQLRerourw. Inc. 
American States WeterCo. 
Milbrnit  Water SBlvice Qroup 
cieco C0rpmti.m 
OPL 1°C. 
Middi- Water Company 
N o M t  Nalurai Qao M. 
Philadelphia Suburbsn Corp 
Public Sewice Enterprise Omup, inc, 
SOumern Company 
TECO Energy, Inc. 
WPS Reso~rcer Ccrpanlion 
Yoh WalerMmpany 
Average 

- 
Pmxy Qmup of Sewn 
c .  A Turner WalsrCompanim 

Prmy Qmup d Thirteen U61iues Selsfted 
on me Bsrlr 01 Leas1 Relam Distance 

b r  me proxy ~ m u p  of s-n c .  A Tumer water companies and me 
emrr G m u ~  ofThir$en Utilities Seleaed Lsasl Re lalive D i N n R  

Based upon Proiected Grw& in EPS (6)  
Based u ~ o n  Based Uoon an Based Upon an Bared upan an 
spft cloiing 

Market Prices at 
April 30,2003 

Average 0; Closing 
Markel Pricesfor 
Lis1 8 Months (3) 

AvengedCiaing 
Markel Prices for 

Last12 Months (3) Amrage 

8.5 % 
11.3 
10.3 
H 4 .... 
12.3 
11 1 
10.1 
107 % - 

8.7 % 
11.4 
10.5 
11.1 
12.4 
11 1 
10 4 
10.8 % - 

11.6 % 
8.5 

10.3 
13.4 
13.1 
11.1 
10.7 
12.3 
10.5 
10.7 
12.6 
11,o 
10.1 
112 % - 
10.1 % - 
10.6 % - 

12.0 % 
8.7 

10.5 
14.5 
13.7 
11.1 
10.9 
12.4 
10.8 
10,8 
12.6 
11.2 
10.4 
11.5 % - 
10.3 % - 
10.9 % - 

8.6 % 
11.5 
10.8 
11.1 
12.5 
11 0 
10.6 
10.8 % - 

12.0 x 
8.6 

10.6 
14.3 
13.1 
11.1 
10.8 
12.5 
11.2 
10,s 
11.3 
11.3 
10.8 
11.4 % - 
103 % - 
10.8 % - 

8.7 % 
11.7 
10.7 
11.0 
12.5 
10 8 
10,5 
10.8 % - 

12.1 % 
8.7 

10.7 
13.3 
11.8 
11.0 
10.8 
12.5 
11.1 
10.9 
9.7 

11.3 

11.1 Y 
2 - 

10.3 % - 
10.5 % - 

8.6 % 
11.5 
10.5 
11.1 
12.4 
11.0 
10.4 
10.8 % - 

11.9 % 
8.8 

10.5 
13.9 
12.9 
11.1 
10.7 
12.4 
10.9 
10.8 
11.8 
11.2 

11.0 % 
11).4 - 

10.2 % - 
10.5 % - 

Not-: (1) See EquaUon (7-2) on page 5 d this Schedule. 
(2) calwialsd uslng himriui and pmiechld growth in DPS. EPS, and BR+SVfor each cumpany caiculatsd from ms individual gmWm nles ahawn 

o n p g e  1 Ofschedule 12d~isUthib~lnamanner1den1icallo1hecunciuaionofgraMhfor~ach pmxygmup~h~wnincoiumn9onpage 1 d 
schsdule12dmismibt  

(3) The awngo %month cloliing market price is b a r d  upon me markel price on lhe lad Vading day of each of me three months ended April 30.2033. 
(4) The avemge Emonlh clcdng market plica I 1  baad Upon b e  marhl pdce on me last Uadlng day of =oh d me six rnmthr ended Apdl XI. 2W3. 
(5)  The awrege 12-monm cbsing market price is based upon me mahd pnce on the i b t  trading day d each of me r w v e  monms ended nprii30, a03 
(8) CIICYI~M usinn me averaillle Pmieded fw warurwth rate in EPS fmm column 7 on PBUO 1 d schedule 12 dmir schedule. 
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Chapter 7 
Alternative DCF Models 

7.1 The Quarterly DCF Model 
m e  standard annual form of the DCF model: 

K = I ) r / P o + g  

assumes an annual dividend payment, a yearly increase in dividends 
starting exactly one year from the present, a constant rate of dividend 
growth, and a stoek price Po that is determined on a dividend payment 
date. But because dividends are normally paid quarterly, the investor’s 
required return should be assessed with a DCF model that recognizes 
quarterly payments. 

It is a rudimentary tenet of security valuation theory discussed in Chapter 
4 that when determining investor return requirements, the cost of equity 
is the discount rate that equates the present value of future cash receipts 
to the observed market price. Clearly, given that dividends are paid 
quarterly and given that the observed stock price reflects the quarterly 
nature of dividend payments, the market required return must recognize 
quarterly compounding, for the investor receives dividend checks and 
reinvests the proceeds on a quarterly schedule. Perforce, a stock that pays 
4 quarterly dividends of one dollar commands a higher price than a stock 
that pays a 4-doUar dividend a year hence. Since investors are aware of 
the quarterly timing of dividend payments and since the stock price 
already fully reflects the quarterly payment of dividends, it is essential 
that the DCF model used to estimate equity costs also reflect the actual 
timing of quarterly dividends. 

The traditional annual DCF model is based on the limiting assumptions 
that dividends are paid annually, and that~dividends increase once a year 
starting exactly one year from the present. These assumptions are unnec- 
essarily restrictive. Most companies, including utilities, in fact pay 
dividends on a quarterly basis. The quarterly DCF model discussed in 
subsequent sections of this chapter rests on the exact same assumptions 
as the annual DCF model except that  the DCF model is refined to reflect 
the actual corporate practice of paying dividends quarterly rather than 
once a year. The quarterly version of the DCF model also assumes that the 
dividend rate is raised once a year instead of every quarter. 

As both a practical and theoretical matter, stock yield calculations must be 
adjusted for the receipt of cash flows on a quarterly basis. The annual DCF 

* 
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model inherently produces incorrect results because it assumes that all 
cash flows received by investors are paid annually. By analogy, a bank rate 
on deposits that does not take into consideration the timing of the interest 
payments understates the true yield if the customer receives the interest 
payments more than once a year The actual yield will exceed the stated 
nominal rate. Bond yield calculations are also routinely adjusted for the 
receipts of semi-annual interest payments. What is true for bank deposits 
and for bonds is equally germane for common stocks. 

Most, if not all, finance textbooks discuss frequency of compounding in 
computing the yield on a financial security. The handbooks that accom- 
pany popular financial calculators used almost universally by the 
financial community contain abundant directions with respect to fre- 
quency of compounding. 

Appendix 7-A formally derives the quarterly DCF model, which has the 
following form: 

+ (7-11 [Dl (1 + K)314 + 0, (1 + K) 'I2 + D3 (1 + K) l14  + D4] 
K =  

Po 

where D , ,  D,, D3. D4 = quarterly dividends expected over the 

coming year 

g =expected growth in dividends 

Po =current stock price 

K = required return on equity 

Equation 7-1 must be solved by iteration because Kappears on both sides 
of the equation. Note that an even more general form of the quarterly DCF 
model can be derived for the case where the stock price is not determined 
on a dividend payment date. If we let fi. h, b , and f4 denote the fraction 
of the year before the quarterly dividends are received, Equation 7-1 
becomes: 

ID, (1 + K)lwf3 + D2 (1 + K)'-f2 + D3 (1 + IC)'-$ + D4 '-'dl 
(7-2) K= +!3 

Po 

In the special case where the stock price happens to be determined on a 
dividend payment date, fl,fz,13, and 14 are equal to 0.25, 0.50,0.75 and 1.00 
and Equation 7-2 reduces back to Equation 7-1. 

184 0 
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The two-stage non-constant growth DCF model descnbed in Chapter 4 has 
a quarterly counterpart: 

D l ( l + g )  D z ( 1 + 9 )  Po = + 
(1 + K)025 (1 + K)05’ 

D3(1 + g )  D3(1 + a  + + 
(I + 4 0 7 5  (1 + K) ’  

(1 + 41.25 (1 + 41.50 

(7-3) PZ 

(1 + Q2.W 
+ 

The symbol g represents the first stage growth rate while Pz represents 
* 

the stock price in period 2 that is obtained by applying the quarterly DCF 
model using the second-stage growth rate. 

Intuitive?y, the quarterly form of the IXF model desaibed by Equation 7-1 
resembles the standard annual form, hut with a slightly modiIied dividend yield 
component.LethngfA‘= D i ( l + ~ 3 ’ 4 + ~ ( 1 + K ) 1 ’ 2 + 0 3 ( 1  +K)”4+04 
in Equation 7-1, the quarterly DCF equation beeomex 

K= Dl’/Po + g (7-4) 

which is very similar to  the annual version. One can think of the DI’ term 
as an augmented Di term that simply captures the added time value of 
money associated with investors receiving successive quarterly dividends 
and reinvesting them over the remainder ofthe year a t  /Oh. That is to say, 
during the course of one year, the investor has the value of the first 
quarter’s dividend for 3/4 of the year; the second quarter dividend for 1/2 
of the year; the third quarter dividend for 1/4 of the year, and the fourth 
quarter dividend is received at the end of the year. The following illustra- 
tion shows how to  implement the quarterly DCF model and estimate the 
investor’s required market return. 

185 
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EXAMPLE 7-1 

The common stock of Consolidated Natural Gas (CNB is trading at 
$52.13. The dividend is expected to increase annually a t  a constant 

e 186 

rate of 8.8% The current quarterly dividend rate is $0.48 and has 
been in effect for two quarters Thus, an investor buying CNG stock 
expects to receive, in the next year, two more dividends a t  the 
existmg rate of $0.48 and two dividends at  the new rate of $0.48(1 
+ g). The cost of equity capital is obtained by solving iteratively the 
quarterly version of the DCF model in Equation 7-1 by means of a 
computer spreadsheet. lb solve that equation, the following input 
data for CNG 

D, = $0.48 

02 = $0.48 

4 = $0.48 (1 + ,0880) = $0.52 

0 4  = $0.48 (1 + ,0880) = $0.52 

Po =$52.13 

g =8.60% 

are substituted into Equation 7-1 as follows: 

+ ,0880 
K= 10 48 (1 + Q”4 + 0.48 (1 + K)”‘ + 0,52 [I + K)”4+ 0.521 

$52.13 

The equation is solved iteratively by successive approximations for 
Ke, the cost of equity. Herr?, Ke = 12.82%. 

Note that the annual DCF model produces an estimate of 12.64%, 
which is less than the 12.82% estimate derived from the quarterly 
DCF model. 

K = D,/Po + g = $2.00/$52.13 + .088 = 12.64% 

The difference is attributable to the time value of money associated 
with receiving quarterly dividends. The annual version of the DCF 
model typically understates the cost of equity by approximately 
30-40 basis pomts, depending on the magmtude of the dividend 
yield component. 

. 
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The cost of equity capital estimate of 12 82% should be translated mto 
a fair return on equity by allowing for a 5% flotation costs fador. This 
is accomplishd by divid~ng the dividend yield component of the sst 
of equity figure by 0.95 to produce a fair DCF rate of return on equity 
of 13.03%. 

7.2 Other Alternative DCF Models 
Other alternative functional forms of the DCF model are available but are 
largely unrealistic andlor theoretically incorrect. The continuous com- 
pounding DCF model, for example, is developed assuming that dividends 
are paid continuously rather than at  discrete time intervals. Clearly, this 
model does not reflect reality, any more than does the annual DCF model, 
which assumes that dividends are paid once a year a t  the end of the year. 
The continuous DCF model has the following form: 

1 

K, = Uo/Po + g (7-5) 

where K, =investor's expected return from the continuous DCF model 

= annual per share dividend at time 0, i.e.. current dividend Do 

Another DCF model sometimes used by analysts, notably by the Federal 
Energy Regulatory Commission in its determination of the electric utility 
industry's generic rate of return on equity before 1993, lies halfway 
between the continuous and annual forms of the DCF model: 

Kadhoc = Do (1 + 0.5G)/P0 + g (7-6) 

where 

This "ad hoc" DCF model is based on the arbitrary assumption that the 
firm is halfway into its quarterly dividend cycle and assigns half a year's 
growth to the dividend. Of course, the model does not reflect reality and is 
arbitrary in nature. Only the quarterly compounding DCF model reflects 
reality, is theoretically correct, and is computationally tractable. 

Kadh = investor's expected return from the ad hoc DCF model 

1 The effective return undercontinuouscompoundingiscomputed with thefollow- 
ing formula: 

D o [ K d l n ( l  + k e ) l + g  
PO 

Kc = 

1 a7 
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Proxy Group of seven 
C. A. Turner Water Companies 

American States Water Co. 
Anesian Resourn Cow. 3.7 
Califwnia Water Service Group 4.1 
Middiesex Water Canpny 3.8 
Philadelphia Suburban Cwp. 2.5 
SoUmwest Water Company 1.9 
York Water Company 2.8 

3.4 % 

A m g e  __ 32 % 

Proxy GroupdThirteenUMk 
seleded on the Basis of Least 
Relative D i l n c e  

AGL Re~o~rces. Inc. 4.4 % 
American Stales Water CO. 3.4 
California Water Service Grcup 4.1 
cleco Corporation 6.0 
DPL Inc. 6.8 
Middlesex Water Company 3.8 
NormWest Natural Gas CO. 4.9 
Philadelphia Suburban COrp. 2.5 
Public Service Enlerpnse Group. inc. 5.6 
Swthem Company 4.1 
TECO Energy. Inc. 7.0 
WPS Resourres Cowration 5.3 
York We&+ mmpany 2.8 

Average - 4.1 % 

AVWagE 
d 

Lad 3 
Months (2) 

Dividend Ydd 
Average Average 

of of Average 
Last6 L e 1 2  Dividend 

Months (3) M o n b  (4) y i m  (5) 

3.6 % 
3.8 
4.3 
3.9 
2.6 
1 .a 
3.1 

3.3 % 
I= 

4.6 % 
3.6 
4.3 
7.0 
7.4 
3.9 
5.0 
2.6 
5.9 
4.8 

11.1 
5.4 
3.1 

5.3 % 
_= 

3.7 % 3.6 % 
3.9 4.0 
4.4 4.5 
3.9 3.1 
2.7 2.1 
1.8 1.6 
33 3.2 

3.6 % 
3.9 
4 3  
3.8 
2.6 
1.6 
3.1 

3.4 % __ 3.3 % - 3.3 % 
PF 

4.6 % 4.6 % 
3.7 3.6 
4.4 4.5 
6.8 6.1 
6.8 5.9 
3.9 3.1 
4 9  4.6 
2.1 2.7 
6.3 62 
4.9 4.8 

10.4 8.8 
5.5 5.6 
3 3  3.2 

5.2 % ~ 4.9 % - 

4.6 % 
3.6 
4.3 
6.5 
6.7 
3.8 
4.9 
2.6 
6.0 
4.8 
9.3 
5.5 
3.1 

5.1 % - 

Notes: (1) The spot dividend yield is me current annualired dividend p” sham d i W  by the spot market 

(2) The average >month divided yield was wmpuoad by relaing the indicated annualhed 
dividend rate and markel price on the last kading day of each o f h  lhree monlhs ended 

(3) The average month  dvidemd yieM wds mpbted by relating the indicated annualhed 

price on 04i3m. 

nprilJ0, m. 

dmdandra teandma~pr iceon~e las tbad ingdayofBachdhs ixm~ended 
April 30,2003. 

(4) me a v e w  12monlh di iend yield was mmputed by relating lhe indimkd annualired 
dividend rate and market price on the iastbding day of each ofthe l-be tncnths ended 
April 30,2003. 

(5) Equal weight has been given to me lbmonth metage. €-month average. h n t h  
average and spat dikiend yield. This providet remgnilion of wnentconditions. but dDes 
not place undue emphasis thereon. 

Source of Infwmdon: Standard & P m h  Compustat Servicss. Inc.. PC Plus Research Insight Database 
finance.yahw.wm 
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Current InsbMmnal Holdings (1) and lndmdual Holdngs (2) for 
the Proxy Group of Seven C A Turner Water Companies and 

me Proxy Group of Thirteen UbIBes Selected on me B a s  of Least Relabve Dlstance 

- 1 2 

Apnl2003 Apnl2003 
Percentage of Percentage of 

InsbMmnal lndwldual 
Holdings (1) Holdings (2) 

Proxy Group of Seven 
C. A. Turner Water Companies 

American States Water Co. 
Artesian Resources Corp. 
California Water Service Group 
Middlesex Water Company 
Philadelphia Suburban Corp. 
Souihwest Water Company 
York Water Company 

Average 

Proxy Group of Thirteen Utilities 
Selected on the Basis of Least 
Relative Distance 

AGL Resources, lnc. 
American States Water Co. 
California Water Service Group 
Cleco Corporation 
DPL Inc. 
Middlesex Water Company 
Northwest Natural Gas Co. 
Philadelphia Suburban Corp. 
Public Service Enterprke Group, Inc 
Southern Company 
TECO Energy, Inc. 
WPS Resources Corpodon 
York Water Company 

Average 

35.2 % 
7.5 
18.8 
14.9 
34.6 
19.3 
9.0 

19.9 36 

46.9 % 
35.2 
18.8 
57.3 
37.1 
14.9 
41.0 
34.6 
50.9 
35.5 
41.3 
34.9 
9.0 

35.2 % - 

64.8 % 
92.5 
81.2 
85.1 
65.4 
80.7 
91.0 

80.1 % 

53.1 % 
64.8 
81.2 
42.7 
62.9 
85.1 
59.0 
65.4 
49.1 
64.5 
58.7 
65.1 
91.0 

64.8 % - 

Notes: (1) The percentage of institvtional holdings is cakulated by dividing the number of shares held by 
i-ons by the number of shares outstanding. 

(2) (1 -column 1). 

Source of Information: yahoo.mukexinvestor.com 


